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(54) Method for transferring of organic material from a donor to form a layer in an oled device 



(57) A method for transferring organic material from 
a flexible donor element onto a substrate to form a layer 
of organic material in making one or more OLED devic- 
es, includes providing the flexible donor element and the 
substrate in a spaced relationship within a chamber un- 
der atmospheric pressure defined by a transfer station 
so that the flexible donor element partitions the chamber 
into first and second cavities; varying the pressure dif- 



ferential between the first and second cavities to cause 
the flexible donor element to move into a contact rela- 
tionship with the substrate; providing a transparent win- 
dow which defines the top surface of the second cavity; 
and providing radiation energy through the transparent 
window onto the flexible donor element in contact with 
the substrate to cause the flexible donor element to ab- 
sorb heat and transfer organic material onto the sub- 
strate. 
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Description 

[0001] The present invention relates to organic elec- 
troluminescent (EL) devices, also known as organic 
light-emitting devices (OLED), and particularly to meth- 
ods and apparatus, which facilitate forming organic lay- 
ers in such devices. 

[0002] In color orfull-color organic electroluminescent 
(EL) displays having an array of colored pixels such as 
red, green, and blue color pixels (commonly referred to 
as RGB pixels), precision patterning of the color-produc- 
ing organic EL media is required to produce the RGB 
pixels. The basic EL device has in common an anode, 
a cathode, and an organic EL medium sandwiched be- 
tween the anode and the cathode. The organic EL me- 
dium may consist of one or more layers of organic thin 
films, where one of the layers is primarily responsible 
for light generation or electroluminescence. This partic- 
ular layer is generally referred to as the emissive layer 
of the organic EL medium. Other organic layers present 
in the organic EL medium may provide electronic trans- 
port functions primarily and are referred to as either the 
hole transport layer (for hole transport) or electron trans- 
port layer (for electron transport), in forming the RGB 
pixels in a full-color organic EL display panel, it is nec- 
essary to devise a method to precisely pattern the emis- 
sive layer of the organic EL medium or the entire organic 
EL medium. 

[0003] Typically, electroluminescent pixels are 
formed on the display by shadow masking techniques, 
such as shown in US-A-5, 742,1 29. Although this has 
been effective, it has several drawbacks. It has been dif- 
ficult to achieve high resolution of pixel sizes using shad- 
ow masking. Moreover, there are problems of alignment 
between the substrate and the shadow mask : and care 
must be taken that pixels are formed in the appropriate 
locations. When it is desirable to increase the substrate 
size, it is difficult to manipulate the shadow mask to form 
appropriately positioned pixels. A further disadvantage 
of the shadow-mask method is that the mask holes can 
become plugged with time. Plugged holes on the mask 
lead to the undesirable result of non-functioning pixels 
on the EL display. 

[0004] There are further problems with the shadow 
mask method, which become especially apparent when 
making EL devices with dimensions of more than a few 
inches on a side. It is extremely difficult to manufacture 
larger shadow masks with the required precision (hole 
position of ±5 micrometers) for accurately forming EL 
devices. 

[0005] A method for patterning high-resolution organ- 
ic EL displays has been disclosed in US-A-5 ,851 ,709 by 
Grande and others. This method is comprised of the fol- 
lowing sequences of steps: 1 ) providing a substrate hav- 
ing opposing first and second surfaces; 2) forming a 
light-transmissive, heat-insulating layer over the first 
surface of the substrate; 3) forming a light-absorbing 
layer overthe heat-insulating layer; 4) providing the sub- 



strate with an array of openings extending from the sec- 
ond surface to the heat-insulating layer; 5) providing a 
transferable, color-forming, organic donor layer formed 
on the light-absorbing layer; 6) precision aligning the do- 
5 nor substrate with the display substrate in an oriented 
relationship between the openings in the substrate and 
the corresponding color pixels on the device; and 7) em- 
ploying a source of radiation for producing sufficient 
heat at the light-absorbing layer over the openings to 
io cause the transfer of the organic layer on the donor sub- 
strate to the display substrate. 

[0006] Alternatively, a method for transferring organic 
material from a donor sheet to a substrate using an un- 
patterned donor sheet and a precision light source, such 
1* as a laser, has been disclosed. A series of patents by 
Wolk and others (US-A-6, 11 4,088; US-A-6,1 40,009; 
US-A-6,21 4,520; and US-A-6,221 ,553) teaches a meth- 
od that can transfer the luminescent layer of an EL de- 
vice from a donor sheet to a substrate by heating select- 
20 ed portions of the donor with laser light. 

[0007] In commonly assigned US-A-5, 937,272, Tang 
has taught a method of patterning multicolor pixels (for 
example, red, green, and blue subpixels) onto a thin- 
film-transistor (TFT) array substrate by vapor deposition 
25 of an EL material. Such EL material is deposited on a 
substrate in a selected pattern via the use of a donor 
coating on a support and an aperture mask. The aper- 
ture mask may be a separate entity between the donor 
layer and substrate (as in FIG. 1 in the aforementioned 
30 US-A-5,937,272), or may be incorporated into the donor 
layer (as in FIG. 4, 5, and 6 in the aforementioned US-A- 
5,937,272). 

[0008] The EL material transfer is preferably done in 
a reduced pressure environment between the donor and 
35 the substrate to ensure an uniform transfer of the mate- 
rials from the donor and to minimize contamination of 
transferred materials. In addition, for maximizing the 
resolution in defining the area and the location of the 
materials transferred, the donor layer and substrate 
40 (and aperture, if separate) must be kept in close prox- 
imity. As an example, Tang shows an aperture or donor 
layer held close to or on a substrate surface. 
[0009] A difficulty arises when both the low-pressure 
transfer environment requirement and the high-resolu- 
4 5 tion transfer requirements are to be met. 

[0010] In the case of Tang's teaching, the reduced 
pressure is achieved by placing both the donor and the 
substrate in a same vacuum chamber. While this meth- 
od makes it easy to achieve the reduced pressure in the 
50 space between the donor and the substrate, it becomes 
difficult to maintain the intimate contact the method re- 
quires. Because a method of holding the donor to the 
substrate by introducing a vacuum between them can- 
not be used in a vacuum chamber, other methods need 
55 to be considered. 

[0011] Isberg and others, in commonly assigned Eu- 
ropean Patent Application 1 028 001 A1 , have disclosed 
the additional use of an adhesion-promoting layer be- 



2 



iSOOCIO: <EP_ 1321988A2J_> 



4Vi 



EP 1 321 988 A2 



tween the donor layer and substrate. While this would 
help promote the close contact required by Tang, it 
would be disadvantageous because the adhesion-pro- 
moting layer can introduce impurities in the form of the 
adhesive. 5 
[0012] Mechanical pressure, such as that applied by 
a manual plate, can be used but is difficult to maintain 
evenly over the entire surface for the micrometer-order 
tolerances needed. Pressure from air or other fluids 
would work better, but the use of such pressure is made 
difficult in that the conditions in the vacuum chamber 
need to remain undisturbed. 

[0013] For ease of manufacturing, however it is often 
preferable to handle the donor and the substrate under 
atmospheric pressure and provide the needed reduced- 
pressure condition only during the actual transfer proc- 
ess. In this case, a vacuum hold-down method is fre- 
quently used wherein the donor and the substrate are 
used to form parts of a vacuum chamber. When this vac- 
uum chamber is evacuated, the atmospheric pressure 
outside the chamber pushes the donor and the sub- 
strate together. A difficulty arises in this situation in 
achieving truly low transfer pressure transfer environ- 
ment, however. As soon as the pressure is beginning to 
be reduced, the donor and the substrate are pressed 
closely together and form a seal against further pumping 
of the spacing between them. The pressure in the spac- 
ing remains high and unpredictable, and may be inap- 
propriate for high quality EL material transfer. 
[001 4] It is therefore an object of the present invention 
to provide an improved method to transfer organic ma- 
terial from a donor to a substrate. This object is accom- 
plished by providing a method for transferring organic 
material from a flexible donor element onto a substrate 
to form a layer of organic material in making one or more 
OLED devices, comprising the steps of: 

(a) providing the flexible donor element and the sub- 
strate in a spaced relationship within a chamber un- 
der atmospheric pressure defined by a transfer sta- 
tion so that the flexible donor element partitions the 
chamber into first and second cavities; 

(b) varying the pressure differential between the 
first and second cavities to cause the flexible donor 
element to move into a contact relationship with the 
substrate; 

(c) providing a transparent window which defines 
the top surface of the first cavity; and 

(d) providing radiation energy through the transpar- 
ent window onto the flexible donor element in con- 
tact with the substrate to cause the flexible donor 
element to absorb heat and transfer organic mate- 
rial onto the substrate. 

[001 5] It is a further object of the present invention to 
provide an apparatus to facilitate the application of the 
method in the present invention. 

[0016] An advantage to this method is that it allows 
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the donor and the substrate to be handled mostly under 
atmospheric pressure conditions. It provides a reduced 
pressure during the actual transfer process, and a small 
spacing between the donor and the substrate to improve 
the resolution of the transferred patterns, and it accom- 
plishes the transfer process at high throughput. A further 
advantage is that this method provides unimpeded op- 
tical path between the radiation source and the donor. 

FIG. 1 is a cross-sectional representation of a donor 
that can be used with this invention; 
FIG. 2 is a cross-sectional representation of one 
embodiment of an apparatus designed in accord- 
ance with this invention in the pump-down configu- 
ration; 

FIG. 3 is a cross-sectional representation of the 
aforementioned apparatus in transfer configuration; 
FIG. 4 is a cross -sectional representation of another 
embodiment of an apparatus designed in accord- 
ance with this invention in the pump-down configu- 
ration; and 

FIG. 5 is a cross -sectional representation of the 
aforementioned apparatus in transfer configuration. 

[001 7] Turning now to FIG. 1 , there is shown a cross- 
sectional representation of flexible donor element 1 00 
used for the organic materials transfer in accordance 
with the current invention. It includes support 1 2 that can 
be a flexible polymeric sheet. On one surface of the sup- 
port 1 2 it is coated with radiation-absorbing material 14, 
then with organic material 1 6. This coated surface forms 
transfer surface 1 8, and the other surface of support 1 2 
forms n on -transfer surface 20. Radiation-absorbing ma- 
terial 1 4 is capable of absorbing radiation in a predeter- 
mined portion of the spectrum and producing heat. 
Radiation -absorbing material 14 can be a dye such as 
the dyes specified in US-A-5,578,416, a pigment such 
as carbon, or a metal such as nickel, chromium, titani- 
um, and so forth, or it can include a combination of ma- 
terials in a single-layer or multiple-layer structure. Or- 
ganic material 16 can be a hole-injecting material, a 
hole-transport material, an electron -transport material, 
an emissive material, a host material, or a combination 
of any of these materials. 

[0018] FIG. 2 is a schematic cross-sectional view of 
a transfer station apparatus 200 that can be used for the 
present invention. First fixture 22 is made of rigid mate- 
rials. It provides mechanical support to flexible donor el- 
ement 100 and substrate 10. First fixture 22 is provided 
with gasket 24, which fits into a slot that has been ma- 
chined for it, that can provide a vacuum-tight seal with 
flexible donor element 100 when pressed against it, and 
pump port 26 which is connected to vacuum pump 46. 
Second fixture 28, also made of a rigid material, is pro- 
vided with gasket 32 and gasket 38, each fits into a slot 
that has been machined for them, and pump port 36 that 
is connected to vacuum pump 44. Fixtures 22 and 28 
define chamber 48. Vacuum pumps 44 and 46 can also 
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be one single pump connected to pump port 26 and 
pump port 36 through individually controlled valves (not 
shown). Transparent window 34 is a rigid plate that is 
transparent to the radiation energy used for transferring 
organic material from flexible donor element 1 00 to sub- 
strate 10. Transparent window 34 is provided with 
means (not shown) to be held against second fixture 28 
and pressed against gasket 32 to form a vacuum-tight 
seal with second fixture 28. 

[001 9] Flexible donor element 1 00 is placed between 
first fixture 22 and second fixture 28 and is held together 
with means (not shown) to form vacuum-tight seals be- 
tween flexible donor element 1 00 and first fixture 22 , and 
between flexible donor element 100 and second fixture 
28. Flexible donor element 1 00 and first fixture 22 forms 
first cavity 30; flexible donor element 1 00, second fixture 
28, and transparent window 34 forms second cavity 40. 
Substrate 10 is mounted against first fixture 22 in first 
cavity 30 with means not shown in the figure, and is fac- 
ing transfer surface 18 of flexible donor element 100 in 
a relationship that allows the transfer of organic materi- 
als from flexible donor element 1 00 to substrate 1 0. The 
gap between flexible donor element 100 and substrate 
10 is kept large to facilitate pumping to ensure that the 
reduced pressure needed for appropriate transfer of or- 
ganic material can be quickly achieved. 
[0020] FIG. 2 depicts the pump-down configuration of 
transfer station apparatus 200, where fixtures 22 or 28 
have been moved to position, wherein flexible donor el- 
ement 1 00 and substrate 1 0 have been properly loaded, 
cavities 30 and 40 have been formed, and evacuation 
of both cavities have begun. First cavity 30 is evacuated 
to achieve the desired transfer pressure. Second cavity 
40 is evacuated to keep a small pressure differential be- 
tween the two chambers to minimize the distortion of 
flexible donor element 1 00 in order to ensure that the 
gap between flexible donor element 100 and substrate 
10 remains large. If flexible donor element 100 is 
pressed against substrate 1 0 priorto achieving the prop- 
er transfer pressure, the spacing between them will be 
reduced and the time to achieve proper transfer pres- 
sure will be increased. This is highly undesirable. 
[0021] FIG. 3 depicts the transfer configuration of 
transfer station apparatus 200. After the desired transfer 
pressure has been achieved, the pressure in second 
cavity 40 is increased. The increased pressure presses 
flexible donor element 1 00 into contact relationship with 
substrate 1 0. The term "contact relationship" means that 
the flexible donor element 1 00 flexible element engages 
the substrate 1 0 or spacer elements on the substrate 
10. Alternatively, spacer elements such as beads can 
be formed on the flexible donor element 1 00. The actual 
gap spacing for transfer can be determined by ihe heighi 
of the standoffs on the substrate 1 0 or the flexible donor 
element 100. The small gap spacing is needed to 
achieve high-resolution transfer process. The radiation 
energy 50 is applied through transparent window 34, 
which is absorbed by the radiation-absorbing layer 14 
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to cause transfer of the organic materials from flexible 
donor element 100 to substrate 10. 
[0022] The pressure increase in second cavity 40 can 
be accomplished by venting the chamber to atmos- 
5 phere, or it can be accomplished by admitting a gas from 
a pressurized container. When the transfer process is 
completed, both first cavity 30 and second cavity 40 can 
be vented, the balance in pressure between first cavity 
30 and second cavity 40 is again achieved, and the flex- 

10 ible donor element 100 springs back to essentially the 
original flatness. First fixture 22 and second fixture 28 
can then be separated to remove the used flexible donor 
element 1 0Oand substrate 1 0. New donor and substrate 
pieces can then be loaded to repeat the process. 

15 [0023] It is noteworthy that the radiation energy 50 is 
applied through transparent window 34. Since cavity 40 
has to be evacuated, transparent window 34 needs to 
withstand the atmospheric pressure from outside the 
cavity. Transparent window 34 needs to be strong and 

20 its thickness needs to be substantial. The largerthe area 
of the substrate to be transferred, the thicker transparent 
window 34 needs to be. A thick element 34 increases 
the working distance between radiation source 52 and 
flexible donor element 100, which can be difficult to 

25 achieve with certain radiation sources. If a focused 
scanning beam source is used, the thick transparent 
window 34 will also makes focusing and scanning diffi- 
cult due to possible aberration of the radiation energy 
beam. Furthermore, it is also difficult to make large, thick 

30 transparent elements 34 with acceptable optical perfec- 
tion. 

[0024] FIG. 4 shows transfer station apparatus 300 
depicting another embodiment designed according to 
the present invention. It is particularly suitable when 

35 large substrates are used. The transfer station appara- 
tus 300 is shown in pump-down configuration. The op- 
eration of this transfer station apparatus 300 is essen- 
tially identical to that described above except transpar- 
ent window 34 is replace by movable door 42. FIG. 5 

40 shows this transfer station apparatus 300 in transfer 
configuration. After the transfer pressure has been 
achieved in first cavity 30 and after second cavity 40 has 
been vented to atmosphere, door 42 is opened exposing 
flexible donor element 100 to radiation energy source 

45 52. This allows unimpeded access of flexible donor el- 
ement 100 by the radiation energy beam 50. The work- 
ing distance between the radiation energy source 52 
and flexible donor element 100 can be reduced, and 
there is no longer aberration concerns. After the transfer 

so process has been completed, first cavity 30 can be vent- 
ed to allow separation of first fixture 22 and second fix- 
ture 28 and removal of the used flexible donor element 
1 00 and substrate 1 0. Door 42 can then be re-ciosed to 
second fixture 28 to allow repeating of the procedure 

55 described above. In this embodiment, door42 needs not 
be transparent to the radiation energy, which can sim- 
plify the construction- of the apparatus. 
[0025] Other features of the invention are included be- 
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low. 

[0026] The method wherein the organic material in- 
cludes a hole-injecting material, hole-transport material, 
electron-transport material, emissive material, or com- 
bination thereof. 

[0027] The method wherein the organic material in- 
cludes at least two components, one of which is a host 
material. 

[0028] The method wherein the radiation-absorbing 
material is in the form of a patterned layer selected to 
cause a patterned transfer of organic material. 
[0029] Apparatus for transferring organic material 
from a flexible donor element onto a substrate to form 
a layer of organic material in making one or more OLED 
devices, comprising: 

(a) a transfer station having a chamber under at- 
mospheric pressure 

(b) means to provide the flexible donor element and 
the substrate in a spaced relationship so that the 
flexible donor element partitions the chamber into 
first and second cavities; 

(c) means to reduce the pressure in the first and 
second cavities while maintaining a small pressure 
differentia! between the said cavities to minimize 
distortion of the flexible donor element; 

(c) means to increase the pressure in the second 
cavity to cause the flexible donor element to move 
into a contact relationship with the substrate; 

(d) a transparent window which defines the top sur- 
face of the second cavity; and 

(e) means to provide radiation energy through the 
transparent window onto the flexible donor element 
in contact with the substrate to cause the flexible 
donor element to absorb heat and transfer organic 
material onto the substrate. 



Claims 

1 . A method for transferring organic material from a 
flexible donor element onto a substrate to form a 
layer of organic material in making one or more 
OLED devices, comprising the steps of: 

(a) providing the flexible donor element and the 
substrate in a spaced relationship within a 
chamber under atmospheric pressure defined 
by a transfer station so that the flexible donor 
element partitions the chamber into first and 
second cavities; 

(b) varying the pressure differential between 
the first and second cavities to cause the flexi- 
ble donor element to move into a contact rela- 
tionship with the substrate; 

(c) providing a transparent window which de- 
fines the top surface of the first cavity; and 

(d) providing radiation energy through the 
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transparent window onto the flexible donor el- 
ement in contact with the substrate to cause the 
flexible donor element to absorb heat and 
transfer organic material onto the substrate. 

The method of claim 1 further including changing 
the relative pressure between the first and second 
cavities to remove the flexible donor element from 
contact with the substrate and removing the sub- 
strate and the flexible donor element from the 
chamber. 

A method for transferring organic material from a 
flexible donor element onto a substrate to form a 
layer of organic material in making one or more 
OLED devices, comprising the steps of: 

(a) providing the flexible donor element and the 
substrate in a spaced relationship within a 
chamber under atmospheric pressure defined 
by a transfer station so that the flexible donor 
element partitions the chamber into first and 
second cavities; 

(b) reducing the pressure in the first and second 
cavities while maintaining a small pressure dif- 
ferential between the said cavities to reduce 
distortion of the flexible donor element; 

(c) increasing the pressure in the second cavity 
to cause the flexible donor element to move into 
a contact relationship with the substrate; 

(d) providing a transparent window which de- 
fines the top surface of the second cavity; and 

(e) providing radiation energy through the 
transparent window onto the flexible donor el- 
ement in contact with the substrate to cause the 
flexible donor element to absorb heat and 
transfer organic material onto the substrate. 

A method for transferring organic material from a 
flexible donor element onto a substrate to form a 
layer of organic material in making one or more 
OLED devices, comprising the steps of: 

(a) providing first and second fixtures and mov- 
ing the first and second fixtures into engage- 
ment to define a transfer station having a cham- 
ber; 

(b) providing the flexible donor element and the 
substrate in a spaced relationship within the 
chamber under atmospheric pressure so that 
the flexible donor element partitions the cham- 
ber into first and second cavities; 

(c) reducing the pressure in the first and second 
cavities while preventing distortion of the flexi- 
ble donor element; 

(d) increasing the pressure in the second cavity 
to cause the flexible donor element to move into 
a contact relationship with the substrate; 
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(e) providing a transparent window in the sec- 
ond fixture which defines the top surface of the 
second cavity; and 

(f) providing radiation energy through the trans- 
parent window onto the flexible donor element 5 
in contact with the substrate to cause the flex- 
ible donor element to absorb heat and transfer 
organic material onto the substrate. 

A method for transferring organic material from a 10 
flexible donor element onto a substrate to form a 
layer of organic material in making one or more 
OLED devices, comprising the steps of: 

(a) providing first and second fixtures and mov- *5 
ing the first and second fixtures into engage- 
ment to define a transfer station having a cham- 
ber, the second fixture including a door element 
which defines a portion of the chamber and is 
movable from a closed to an open radiation re- 20 
ceiving position; 

(b) providing the flexible donor element and the 
substrate in a spaced relationship within the 
chamber under atmospheric pressure so that 

the flexible donor element partitions the cham- 25 
ber into first and second cavities; 

(c) reducing the pressure in the first and second 
cavities while preventing distortion of the flexi- 
ble donor element; 

(d) increasing the pressure in the second cavity so 
to cause the flexible donor element to move into 

a contact relationship with the substrate and 
moving the door element to the open radiation 
receiving position; 

(e) providing radiation energy through the open 35 
radiation receiving position in the second fix- 
ture onto the flexible donor element in contact 
with the substrate to cause the flexible donor 
element to absorb heat and transfer organic 
material onto the substrate. *o 

The method of claim 1 wherein the radiation energy 
is provided by laser light and such light is scanned 
in a pattern which will cause the appropriate transfer 
of the organic material to the substrate. 45 

Apparatus for transferring organic material from a 
flexible donor element onto a substrate to form a 
layer of organic material in making one or more 
OLED devices, comprising: 50 

(a) a transfer station having a chamber under 
atmospheric pressure 

(b) means to provide the flexible donor element 
and the substrate in a spaced relationship with- ss 
in the chamber so that the flexible donor ele- 
ment partitions the chamber into first and sec- 
ond cavities 



(c) means to create a pressure differential be- 
tween the two cavities to cause the flexible do- 
nor element to move into a contact relationship 
with the substrate; 

(d) a transparent window which defines the top 
surface of the second cavity; and 

(e) means to provide radiation energy through 
the transparent window onto the flexible donor 
element in contact with the substrate to cause 
the flexible donor element to absorb heat and 
transfer organic material onto the substrate. 

Apparatus for transferring organic material from a 
flexible donor element onto a substrate to form a 
layer of organic material in making one or more 
OLED devices, comprising: 

(a) first and second fixtures and means to move 
the first and second fixtures into engagement 
to define a transfer station having a chamber 
under atmospheric pressure; 

(b) means to provide the flexible donor element 
and the substrate in a spaced relationship with- 
in the chamber so that the flexible donor ele- 
ment partitions the chamber into first and sec- 
ond cavities; 

(c) means to reduce the pressure in the first and 
second cavities while minimizing distortion of 
the flexible donor element; 

(d) means to increase the pressure in the sec- 
ond cavity to cause the flexible donor element 
to move into a contact relationship with the sub- 
strate; 

(e) a transparent window in the second fixture 
which defines the top surface of the second 
cavity; and 

(f) means to provide radiation energy through 
the transparent window onto the flexible donor 
element in contact with the substrate to cause 
the flexible donor element to absorb heat and 
transfer organic material onto the substrate. 

Apparatus for transferring organic material from a 
flexible donor element onto a substrate to form a 
layer of organic material in making one or more 
OLED devices, comprising: 

(a) first and second fixtures and means to move 
the first and second fixtures into engagement 
to define a transfer station having a chamber, 
the second fixture including a door element 
which defines a portion of the chamber and is 
movable from a closed to an open radiation re 
ceiving position; 

(b) means to provide the flexible donor element 
and the substrate in a spaced relationship with- 
in the chamber under atmospheric pressure so 
that the flexible donor element partitions the 
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chamber into first and second cavities; 

(c) means to reduce the pressure in the first and 
second cavities while minimizing distortion of 
the flexible donor element; 

(d) means to increase the pressure in the sec- 5 
ond cavity to cause the flexible donor element 

to move into a contact relationship with the sub- 
strate and to move the door element to the open 
radiation receiving position; 

(e) means to provide radiation energy through 10 
the open radiation receiving position in the sec- 
ond fixture onto the flexible donor element in 
contact with the substrate to cause the flexible 
donor element to absorb heat and transfer or- 
ganic material onto the substrate. is 

10. Apparatus for transferring organic material from a 
flexible donor element onto a substrate to form a 
layer of organic material in making one or more 
OLED devices, comprising: 20 

(a) first and second fixtures and means to move 
the first and second fixtures into engagement 
to define a transfer station having a chamber, 

the second fixture including a door element 25 
which defines a portion of the chamber and is 
movable from a closed to an open radiation- re- 
ceiving position; 

(b) means to provide the flexible donor element 
and the substrate in a spaced relationship with- 30 
in the chamber under atmospheric pressure so 
that the flexible donor element partitions the 
chamber into first and second cavities; 

(c) means to reduce the pressure in the first and 
second cavities while minimizing distortion of 35 
the flexible donor element; 

(d) means to increase the pressure in the sec- 
ond cavity to cause the flexible donor element 
to move into a contact relationship with the sub- 
strate and to move the door element to the open *o 
radiation receiving position; 

(e) means to provide radiation energy through 
the open radiation receiving position in the sec- 
ond fixture onto the flexible donor element in 
contact with the substrate to cause the flexible 45 
donor element to absorb heat and transfer or- 
ganic material onto the substrate. 
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